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Solar energy is the clean source of energy
and it is abundantly available in nature. It
has a huge potential to supplement the
fast depleting fossil fuels, which emit
greenhouse gasses (GHG) in atmosphere.
Therefore, solar energy is considered as a
good option for mitigating climate change
effect in future. Broadly, solar energy can
be utilized in two ways. One is to convert
solar energy to electrical energy through
photovoltaic process, which is known as
photovoltaic (PV) technology. Another is
to convert solar energy to heat by trapping the incident solar
energy in to a closed enclosure, which is also known as solar
thermal technology. Nowadays, PV modules are available in Indian
market at a cost of Rs. 30-35 W,". Throughout the world, increased
attention has been vested upon solar energy installations.
National solar mission has also been in progress in India with a
target of 100 GW grid-tied solar PV installations by the end of
2022. Similarly, off-grid PV generation target is 2 GW, which
includes solar PV pumping system. Apart from PV generation,
there is target of installing 20 million m’ solar thermal collectors
e.g. solar drier, solar cooker, solar water heater etc.
Simultaneously, there is also target of 60 GW wind energy
generation, 10 GW biomass power generations and 5 GW from
other renewables, adding the total renewable energy target of
Indiato 175 GW by 2022. Agriculture sector consumes about 7-8%
of total energy consumption of India. Pumping of irrigation water,
use of heavy machineries for different farm operations, processing
and value addition of farm produces etc. are major activities by
which energy is consumed in agriculture sector. With the
advancement of food production system from agrarian to a
futuristic technology-driven system, there has been rapid increase
in energy use in agriculture. It is anticipated that energy use in
agriculture in Indian needs to be increased from its present value
1.6 kW ha” to 2.5 kW ha™ to meet the production target of next 20
years. In this context, we need to harness and use more renewable
forms of energy, especially solar energy that is plentiful in most
parts of the country.

O.P. Yadav
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Research Activities

Economic evaluation of a business model of selected solar
thermal devices: Business of fabricating solar thermal
devices can play animportant role in the economic growth of
the country. These technologies can create more
employment opportunitiesinrural as well as urban areas and
supplement conventional energy sources in addition to
reducing carbon emission. For starting a new business,
economic feasibility needs to be assessed in terms of break-
even analysis and economic attributes. Banks provide loans
only on the basis of economic attributes of the project.
Therefore, an attempt has been made at institute level to
determine various economic indicators for a unit of three
novel solar thermal devices namely, animal feed solar cooker,
non-tracking solar cooker and solar dryer. The different
economic parameters such as break-even point, net present
value, payback period, benefit-cost ratio, annuity and
internal rate of return were assessed and found highly
profitable while judging the economic viability of the solar
devices business. On the basis of break-even-analysis,
fabrication and sale of only 37 units annually is sufficient to
reach a state of no profit and no loss. The net average annual
benefit accrued from this business fabricating 100 units
annually is around Rs. 1,89,800. In addition, this business can
play a vital role in providing employment to four persons. It
also has a great potential to reduce CO, emission. A
combined unit of animal feed solar cooker and non-tracking
solar cooker and solar dryer is in a position to replace the 100
percent biomass and save about 3189.80 kg of CO, on
annual basis, if it replaces firewood. Thus, the business of
fabrication of solar thermal technologies will not only
supplement conventional sources of energy but also reduce
CO, emission.

Surendra Poonia, A.K. Singh and Dilip Jain

Changing landscapes of wastelands in western Rajasthan
in respect to solar plant sites: Lands that are currently
under utilized and which are deteriorating for lack of
appropriate management practices are wastelands. Salt
affected land, gullied/ravenous land, scrubland, sandy area
and barren/rocky/stony waste are the examples of
wasteland types in India. In western Rajasthan, 46473.7 ha
area (22% of total geographical area) is covered by various
types of wastelands. Among the districts, Jaisalmer has
maximum area under wastelands (53.21% of total wasteland
area), followed by Bikaner (14.89%) and Barmer (10.28%). In
recent years, wastelands in desert regions of Rajasthan have
become hot spots for their utilization for economic activities.
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In the districts of Bikaner, Jaisalmer, Barmer, Jodhpur and
Nagaur such wastelands are being utilized for establishing
wind mills and solar plants for renewable energy production.
The present article presents result of a GIS based spatial
assessment of wastelands in western Rajasthan.

Within the last decade, western Rajasthan has become a hub
for renewable energy production and high quality solar
panels have been put in place. The best of examples is the
solar park in Bhadla, Phalodi tehsil, Jodhpur district. It is
world's largest solar park and is spread over a total area of
14,000 acres (57 km”®). This study has used Sentinel satellite
images of European Space Agency (ESA), 2020 for delineating
the extent of solar plant sites in western Rajasthan. With a
spatial resolution of 10 m, this data provides high resolution
images. Google Earth images which have higher resolution
were used for verifying the delineation. The result of GIS
based mapping and analysis (Fig. 1) indicates that about
10736 haareais under solar plants. Altogether, there are 122
sites where wastelands of various types (sandy,
rocky/gravelly and saline) have been utilized for establishing
solar plant sites. Maximum sites are found in Jodhpur district
(70 sites, 7904.40 ha), Jaisalmer (11 sites, 1394.27 ha),
Bikaner (38 sites, 1303.27 ha) and Nagaur (03 sites, 134.64
ha) out of which 90 sites are on sandy uplands/plains, 30 sites
on rocky/gravelly plains, and 2 sites established on saline
plains. In Figure 2 (a),(b) satellite images shows growth in
solar plant sites at Bhadla site in Phalodi tehsil during 2017
and 2020 while Figure 3 (a-b-c) shows status of solar plant
sites in a saline Rann area near Narsinghpura village, Lawan-
Pokaranin Jaisalmer district during 2011, 2012 and 2020.
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Fig. 2 Solar plant sites on sand covered wastelands in Jodhpur district
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Fig. 3 Google earth images of solar plant sites in saline plain (rann) area in Jaisalmer district
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All these sites are located in the driest part of Thar Desert in
western Rajasthan where climate is too harsh. Average wind
speeds are up to 27 km/hour and annual rainfall is low (200-
300 mm). Majority of the area is covered by sand dunes of
various types and few extensive areas under rocky/gravelly
plains and saline ranns. Under such conditions, cropping is
possible only once a year. Recently, due to change in
government policies, wastelands have started being utilized
for solar and wind energy based renewable energy
production. Thus, there is a significant change in the
landscape of wastelands which is likely to enhance economic
activitiesinthe desert region.

P.C. Moharana and P. Santra
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Impact of CAZRI developed Baorali-Bamhbore watershed on
socio-economic, bio-physical and environment in arid
areas: An impact assessment study on bio-physical, socio-
economic and environmental parameters was carried out
during 2016-2018 in the institute developed Bambore-
Baorali watershed. All the beneficiaries (n=80) coming under
the jurisdiction of the watershed were selected and non-
beneficiaries (n=40) were randomly selected from a village
having similar agro-climatic conditions and soil type with no
watershed development activities. The primary data was
collected through personal interview of sample farmers
using structured pre-tested schedule, direct observation and
discussions from two villages namely Ajeetnagar and
Bambore of Balesar tehsil of Jodhpur district.

Bio-physical impact of institute developed watershed in
terms of changes in land use was evident from the changesin
cropping pattern. Better availability of conserved moisture
and the knowledge of improved production practices shifted
the cropping pattern from low value coarse cereal to high
value pulse during rabi. Land Levelling Index (LLI) which
reflects the leveling, terracing and bunding activities
adopted by the farmers reduced from 3.0 to 0.5%. During
post project period a considerable rise in gram (chickpea)
cropped areai.e. from 2.9 ha to 21.2 ha during rabi 2017-18
was observed which also resulted in improvement in Crop
Diversification Index (CDI) from 0.345 to 0.426. A cumulative
effect of the land based interventions and agriculture
improvements in the watershed also enhanced the
Cultivated Land Utilization Index (CLUI). During pre and post
project periods, cropping pattern was dominated by coarse
cereals (bajra) and there was a significant rise in area of bajra
during the post project period (170 ha). In pulses, an inverse
proportional change in the cropped areas of mung bean and
moth bean during pre and post period was observed.
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For assessing impact of watershed activities on socio-
economic status (pre vs. post project), paired t-test was
applied to various indicators namely social participation,
extension agency contact, material possession, animal herd
size, and income and socio-economic status of the
beneficiaries during pre and post project period. It was found
that there was significant increase in the above mentioned
variablesin watershed area farmers. Similar results were also
obtained between of non-beneficiaries and beneficiaries.
For environmental impact chi square (x°) test applied for the
environmental impact variables namely, soil erosion status
(x*—74.89), crop bio diversity (x*—34.53), animal biodiversity
(x*=55.37) and bio mass production from common land (x* -
62.07) was found highly significant indicated that watershed
development has a profound impact on overall development
of farmers.
Vijay Avinashilingam, N.A., R.K. Goyal
Bhagwan Singh and Pratibha Tewari

Meetings, Events and Trainings

Institute Research Committee (IRC) meeting was held
through video conferencing during June 1-12, to review the
progress of ongoing and concluded research projects. Dr. S.K.
Chaudhari, DDG (NRM) addressed the meeting on its first day
and called upon the scientists to make CAZRI a great team by
giving their best to address various issues related to crops,
horticulture, agroforestry, livestock, agri-voltaic system etc.
in the arid region. Dr. S. Bhaskar, ADG (AAF&CC) also joined
the meeting and suggested the need of handholding of
young scientists for first few years till they understand arid
agro-ecology. Twenty two new projects and reports of 11
concluding institute and 6 externally funded projects were
presented by the scientists. The recommendations of RAC
and brief details of Krishi portal and AKMU were presented.
The most significant achievement of Divisions and RRSs, and
Action Taken Report on the proceedings of previous IRC was
also presented. On last day of the IRC meeting, various issues
related to accounts and administration were taken up with
the concerned officials.

Dr. S.K. Chaudhari, DDG (NRM) reviews achievements and
future work plan of Institute through video conferencing
on May, 18. The meeting was attended by Dr. S. Bhaskar
(ADG, AAFCC); Dr. Abdul Islam (ADG, SWM); Directors of all
the ICAR institutes under NRM Division; PCs of various
AICRPs of NRM Division; and Heads of Divisions, Heads of
Regional Research Stations and scientists of the Institute. In
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all 162 participants attended the meeting. Dr. O.P. Yaday,
Director CAZRI, Jodhpur presented the achievements of
institute for the period of 2017-2020 and future thrust
programs for the ensuing EFC 2020-2025. He also highlighted
the uniqueness, major constraints and strengths of arid
ecosystem. Dr. S. Bhaskar highlighted the role of improving
water productivity in Rajasthan citing the success of Israel in
water management. Dr. S.K. Chaudhari underlined the
greater role of institute in the present context of climate
change and India's commitments in fulfilling sustainable
development goals and in achieving the land degradation
neutrality.

On campus orientation cum awareness training program
on "Farmers Participatory Seed Production” was organized
by the Division of Transfer of Technology on June 11, 2020.
CAZRI Kisan Mitra along with other farmers were invited to
participate in the program. Dr. Pratibha Tewari, Head,
Division of Transfer of Technology chaired the program and
emphasized the need to produce quality seeds by farmers to
earn additional incomes and bridge the gap of quality seed
availability. Dr. R.K. Kakani, Principal Scientist and PI, Mega
Seed Project highlighted that the program was aimed to
create awareness among the participants about various
steps involved in seed production like maintaining isolation
distance, avoiding of mechanical mixture, growing of true to
type seed etc. Dr. R.K. Solanki, Scientist, explained the
importance of quality seed production for ensuring financial
security for arid farmers. Dr. Vijay Avinashilingam, N.A.
Principal Scientist coordinated the program and explained
about the self-sufficient, sustainable, participatory quality
seed production concept in important field crops at farmers
level with proper monitoring and inspection. In addition to
this, 96 kg foundation seed of mung bean (MH-421) was also
provided to 6 farmers for seed production in four villages of
Jodhpurdistrict.
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Online training programs: Three online training programs
viz., “Value Addition of Fruits and Vegetables” during May
27-28, “Food Processing” on June 23 and “Plantation of Fruit
Plants in Arid Region” during June 25-26, 2020 were
organized by KVK, Jodhpur through Video Conferencing due
to COVID-19 pandemic. The training program was attended
by 32 rural and urban farm women (SHGs), 56 farmers and
farmwomen and24 farmers, respectively from the villages of
different Panchayat Samitis of Jodhpur district.
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On-campus training programs on “Bajra Production
Technology were organized by KVK, Jodhpur on June 20, 23
and 24, 2020. The number of farmers for each training were
16, 19 and 21 respectively (total 56) from Dudhabera village
of Balesar Panchayat Samiti, Jodhpur district.

Off-campus training program: Three off-campus training
programs viz., “Improved Practices of Groundnut
Cultivation” during June 06 and 15, 2020 and “Improved
Practices of Sesame Cultivation” on June 29, 2020 were
organized by KVK, Jodhpur. The venues for the first two
trainings programs were at Jelu village, Tinwari Panchayat
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Samiti and the third trainings programs was organized at Riya
Sethoki village, Pipar Panchayat Samiti of Jodhpur district.
The number of participants in the first, second and third
training program was 17,27 and 35 respectively (total 79).
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Live webcast launching of “Garib Kalyan Yojana" for
migrants by Hon'ble PM was organized by KVK, Jodhpur on
June 20 at the training hall of KVK, Jodhpur. Following all the
safety measures of COVID total 16 migrants viewed the
program physically while 89 other migrants also watched the
programonline by the provided link.
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Formation of WhatsApp Group: KVK, Jodhpur created 12
different WhatsApp groups including the farmers, farm
women and rural youths of Jodhpur district. Through which,
scientific advisories in different enterprises viz., crop,
vegetables, fruits, plant protection, value addition, livestock
etc. were provided to the farmers in the form of text and
videos. Inthis way 655 farmers benefited.

Scientific advisory through mKisan portal: Eight scientific
advisories from Agronomy, Horticulture and Livestock unit
were sent through mKisan portal by KVK, Jodhpur and total
number of 3698 farmers benefited.
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Distribution of improved seeds and fertilizers under SCSP
program: Scheduled Caste Sub Plan (SCSP) is a central sector
scheme of government of India under the ministry of Social
Justice and Empowerment. The main objective of the
scheme is to give thrust to the economic development
programs for the scheduled castes with reference to their
occupational pattern and to increase the productivity and
income from their limited resources. This scheme is being
implemented for the last two years in the Institute and its
Regional Research Stations i.e., Pali, Jaisalmer and Bikaner.
Under this scheme various agricultural inputs are distributed
free of cost to the farmers belonging to scheduled caste
category. For the kharif season (2020), seeds of improved
varieties of different kharif crops viz., mung bean (IPM2005-
7, MH-421, GM-5), bajra (MPMH-17 and RHB-177), moth
(CZM-3), guar (RGC-936 and RGC-1033) andtil (RT-351) were
distributed during June 2020. Among the fertilizers, DAP,
urea and SSP were distributed. During seeds and fertilizer
distribution program in each village, the participating
farmers were also imparted the training on precise method
of sowing, spacing, scientific weed management, seed rate,
time and method of application of chemical fertilizers. A total
of 1324 scheduled caste farm families from four districts of
Rajasthan were benefited under the schemes. The details of
guantity of seeds and fertilizers are givenin the Table.

iferent: SRR SR ST AIGHT & R R amif~aa e @ e fareRon

Table: District wise beneficiaries and quantity of inputs distributed under SCSP program.

S. No. | District No. of Improved seeds (kg) Fertilizers (50 kg bags)
farmers Bajra Mung Moth Guar Til DAP Urea SSP
1. Jodhpur 536 1300 800 500 500 - 536 536 -
2. Bikaner 250 50 100 1000 1000 50 250 - 500
3. Jaisalmer 80 200 - 200 400 - 80 80 -
4. Pali 458 - 2000 - 200 50 - - -
Total 1324 1550 2900 1700 3100 100 866 616 500

faoa vafazur faaw &1 RIS Fveredla =0T qgiaRoT
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World Environment Day was celebrated by ENVIS RP on
Combating Desertification on June 5. Due to COVID-19
situation, an online poster competition on this year theme
“Time for Nature” for school children (10" - 12" class) was
organized. 86 students from various schools covering 9 states
(Rajasthan, Haryana, Uttar Pradesh, Goa, Punjab, Gujarat,
Bihar, Delhi and Odisha) participated and submitted their
posters online. Kanwar Partap Singh of G.D. Goenka Public
School, Sirsa, Haryana got the First position followed by
Yoganshi Solanki, Kendriya Vidyalaya, No. 1 AFS, Jodhpur as
Second position and Avanee Ashok Govekar of Purushottam
Walawalker Higher Secondary School, Mapusa, Goa as Third
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position. E-certificates were sent to the winners as well as
certificate of participation to all the participants.
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International Day for Biological Diversity was celebrated at
RRS Leh on May 22. On the occasion, a short scientific
documentary has been created in the line of theme of this
year “Our Solutions are in Nature”. An interactive session
with a custodian women farmer of the region was also
conducted to envisage the transformative approaches
adopted by the farming community at present in this
mountain region and the farming strategies mostly being
adopted by the local farmers maintaining the local agro-
biodiversity.
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World Day to Combat Desertification and Drought was
celebrated on June, 17 by ENVIS RP on Combating
Desertification on the theme “Food-Feed-Fibre: Sustainable
production and consumption” through video conferencing.
The event was attended by 40 participants. On the occasion,
Dr. K.L. Gurjar, Dy. Director, Plant Protection, Directorate of
Plant Protection Quarantine and Storage (Govt. of India)
delivered the guest lecture on “Locust attack and threats to
food security”. He shared the information that according to
FAO report, locust swarms entered India through western
part of Rajasthan on May 13, 2020 and this year's attackis the
worst seen in last 27 years. He elaborated on the
occurrences, life cycle, recent threats and measures of locust
control in Rajasthan, Madhya Pradesh, Gujarat, Punjab, UP
and Maharashtra states. Dr. O.P. Yadav, Director, CAZRI,
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Jodhpur highlighted the importance of World Day to Combat
Desertification and remarked that at present, world is facing
multiple challenges including corona virus, locust attack and
earthquakes. He thanked the guest speaker for explaining
how the knowledge on the deadly locust has been upgraded
with new research and information coordinated through
world level institutions like FAO. He suggested that since the
magnitude of the locust problem has increased, there is a
need to explore new avenues to control and provide
solutions to the farmers. Dr. P.C. Moharana, Coordinator of
ENVISinformed about the recent activities of the centre.

Appointments
e Sh. Prem Veer Gautam, Scientist (Farm Machinery and
Power)on April4,2020 at ICAR-CAZRI, Jodhpur
e Dr. Saranya Ranganathan, Scientist (Plant Pathology) on
April 10,2020 at RRS, Jaisalmer
e Sh. Yogendra Singh, (T-3) on May 11, 2020 at RRS,
Leh

Transfers

e Dr. Dipak Kumar Gupta, Scientist (Environmental
Science), ICAR-CAZRI RRS, Pali to ICAR-IARI Jharkhand
w.e.f.June 24,2020

Retirements

e April: Sh. Guman Singh, SSS (Helper)

e May: Sh. Hemant Kumar, Assistant; Sh. Purshotam
Sharma, STA (T-4); Sh. Ramswaroop, SSS

e June: Er. Dinesh Mishra, Principal Scientist; Sh. Madan
Lal Choudhary, STO; Sh. Jagdish Prasad Gaur, T.A.;
Sh. Madan Lal, STA; Sh. Govind Singh/Bhanwar Singh,
SSS (R/M)

e 18 April: Sh. Dungar Ram, Sr. Technician
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